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Figure S1. Identification of MPSK1 Substrates
Samples were separated using SDS-PAGE after in vitro phosporylation using recombinant MPSK1 or LCK. Incorporation of radioactive phosphate was measured using autoradiograms. LCK was arbitrarily selected to evaluate specificity for the substrates. Experiments were carried out in the presence of Mg 2+ or Mn 2+ as metal cofactors as indicated in the figure. Bacterial extracts harbouring an empty expression vector were used as negative control (C-). Panel A revealed the strong dependence of MPSK1activity on the presence of Mg 2+ for both autophosphorylation as well as phosphorylation of substrates. Panel B shows that MPSK1 but not LCK recognizes DRG1 as a substrate whereas enolase is recognized by both kinases used. In addition, autophosphorylation of MPSK1 is evident.
Figure S2. Phylogenetic Tree of the NAK Family
Sequences of NAK family members in human (hs), mouse (mm), drosophila (dm), nematode (ce) and yeast (sc) were retrieved from http://kinase.com. Sequences of the kinase domains were aligned using vector NTI. The active site lysine (K49 in MPSK1) is highly conserved in the NAK family but hydrophobic residues are diverse and vary from aromatic substitutions (Tyr/Phe in MPSK1 and cysteine in AAK1 and BIKE homologues). The side chain conformations of the hydrophobic residues are however conserved and function to lock this beta sheet into position. Shown here is a superimposition of MPSK1 with PAK4 (VIAK) (pdb entry: 2J0I) as well as PAK1 (glycine rich loop) (pdb entry: 1YHV). The protein sequences are obtained from http://kinase.com and the alignment was generated using Vector NTI.
Figure S4. Conservation of the DFG Motif and Activation Segment Residues in the NAK Family
The DFG motif has only been altered to DLG in MPSK1 homologues. Shown here is a superimposition of MPSK1 with PAK1 (pbd entry: 1YHV). In the MPSK1 structure the lysine in DFG motif adopts the same conformation as F in PAK1. The APE motif is conserved in mammalian MPSK1 homologues as well as in AAK and BIKE. Hydrophobic residues that lead to stabilization of the activation segment helix are largely conserved except for the first residue which is absent in GAK homologues which also have a three residue insertion in this region. The protein sequences are obtained from http://kinase.com and the alignment was generated using Vector NTI. 
